This is a review of most recent literature to find the best methods for management of sinonasal inverted papilloma and if there is any standardized modality/modalities. Also there is concern about the advancement in the management of sinonasal inverted papilloma based on recent literature revision. Inverted papilloma has to be managed aggressively from the beginning putting in mind its ability to recur and malignant transformation. Until now days there is no single verified modality of treatment and the choice of the best approach is tailored to every case.
INTRODUCTION
Sinonasal papilloma is a benign neoplasm arising from the mucosal lining of the sinonasal cavity. It accounts for 0.5 to 4% of all primary nasal tumors. 1 It exhibits a strong male predominance and usually occurs between 50 and 69 years. The World Health Organization subdivides sinonasal papilloma into three histological types: inverted papilloma, cylindrical (columnar) papilloma and exophytic papilloma (fungiform). 2 Of the three different sinonasal papilloma subtypes, inverted papilloma has been the focus of much attention and controversy. This is related primarily to the poorly understood pathogenesis and aggressive clinical behavior of this lesion. 3 Inverted papilloma or Schneiderian papilloma inverted type is the most frequent variant, representing almost 70% of all sinonasal papillomas. 4 Inverted papillomas were first described in 1854 by Ward and Billroth and later characterized histologically by Ringertz in 1938. 5 The characteristic microscopic feature of inverted papilloma is digitiform proliferation of squamous epithelium into the underlying stroma. Unlike most papillomas of the body, this mucosal lesion inverts, rather than everts, into the underlying connective tissue stroma. 6 The unique characteristics of inverted papilloma are its tendency to recur, its destructive expansion into the surrounding structures and its potential for malignant transformation mainly squamous cell carcinoma (SCC) which occur in about 5 to 21% of the cases. [5] [6] [7] Classically, the tumor originates from the lateral nasal wall, particularly in the osteomeatal complex area of the middle meatus, and adjacent inferior and middle turbinates, and subsequently involves the contiguous paranasal sinuses, with the maxillary sinus as the most frequent sinuss involved and ethmoid sinus as the second most common. 1, 5, 7 Unilateral nasal obstruction and intermittent epistaxis are the most common presenting symptoms. [5] [6] [7] [8] 
STUDY DESIGN
A literature review of articles from 2007 to 2012 about the evolution in the management of sinonasal inverted papilloma.
RESULTS AND DISCUSSION
Treatment of inverted papilloma had gone under discussion in the last century.
The mainstay of treatment since that time is complete removal of the tumor and the method of choice depends on technology available, extent and type of the disease, site of involvement and the skill of the surgeon. 9 Historically, inverted papilloma was treated with a traditional open approach, i.e. lateral rhinotomy, sublabial degloving, medial maxillectomy and craniofacial resection. 2, 5 Complications occurred as in any surgery and the most serious are those related to the orbit, e.g. diplopia, blepharitis or ectropion and to the central nervous system, e.g. CSF leak. Other complications such as oroantral fistula, vestibular stenosis, infection and, etc. had been reported. 4 The cause behind the use of these aggressive approaches is related to the characteristics of the inverted papilloma. 6 First the ability of the tumor to recur is highly variable and was reported to be 0 to 86% 1,5-7,10 even after free period up to 7 years 7 or more in some studies. 3 Second is its destructive expansion and third is the tendency for malignant transformation reaching to 21% mostly SCC. 1, 5, 7 The introduction of endoscopes and their wide use in nasal surgery has changed the view of management of inverted papilloma and their technological advancements, including improved optics, angled endoscopes and computer-aided navigation has led many surgeons practicing them nowadays instead of the traditional open technique. [5] [6] [7] 10 At the beginning endoscopes were used combined with the open approach but soon endoscopic surgery was the surgery of choice as their advantages were supported by many studies in the literature. 2, 7, [11] [12] [13] [14] Endoscopic surgery has complications as the open approach but occurring in lower rates. They have no facial incision, less crusting, less bleeding, less postoperative pain, less perioperative morbidity, shorter hospital stay and less health care costs in comparison with the open approach. 2, [4] [5] [6] 10, 12 The endoscopic approach has the feature that is more physiological, facilitating preservation of normal sinonasal function. 1, 10 They are associated with lower recurrence rates. 6, 7, 15 Endoscopes can be used as adjunct to open approach in selected cases. 2, 7 Many studies had been conducted regarding the introduction of different substances in order to decrease the recurrence rate, incidence of malignant transformation and the need for other surgery. SK Kaluskar et al did a study about endoscopic excision with the use of 532 nm KTP laser. The most attracting advantage is having bloodless surgical field. None of the patients in the study complained of epistaxis, infection, excessive pain or gross nasal obstruction postoperatively. One patient experienced a recurrence after 12 months of disease-free period. He was treated with the same endoscopic laser procedure and he remained disease-free throughout the remainder of the study. The authors' believe that for inverted papilloma limited to nose and paranasal sinuses their approach is a good option in view of the low rates of recurrence and the minimal postoperative morbidity. 6 Mitomycin-c is another modality of adjunct therapy that was studied. Malcolm Woodcock et al used 0.02% mitomycin C (MMC) in recurrent inverted papilloma of the lacrimal sac. Conclusion was external dacryocystorhinostomy using MMC, as an adjuvant therapy, is a novel approach to the treatment of Schneiderian papilloma of the nasolacrimal tract. It allows preservation of function, compared with the conventional treatment of dacryocystectomy. 16 Jasna But-Hazdic et al did a study to evaluate the role of radiotherapy in patients who had inverted papilloma and SCC. They concluded that combination of surgery and postoperative radiotherapy dose levels in a range used for invasive SCC are recommended for operable disease. For nonresectable disease, radical radiotherapy to a dose of 66 to 70 Gy could be of benefit with potential for long-lasting remission or even cure. 8 Michael Rutenberg et al conducted another study about radiation therapy for sinonasal inverted papilloma and concluded that radiation therapy should be considered in patients with SCC, multiply recurrent inverted papilloma, and incompletely resectable inverted papilloma. Radiation therapy is associated with a relatively low risk of severe complications, but local failure remains a considerable challenge. 17 Chemotherapeutic agents are another modality that had been tried in the management of sinonasal SCC. Ehab Y Hanna et al tried induction chemotherapy with taxane and platinum by themselves or in combination with a third agent, ifosfamide or 5-fluorouracil for advanced SCC of the paranasal sinuses. The conclusion was that the tumor response to induction chemotherapy may be predictive of treatment outcome and prognosis. Favorable response to induction chemotherapy is associated with better survival and a reasonable chance of organ preservation. 18 Susumu Okanu et al used another chemotherapeutic agents; docetaxel, cisplatin and S-1 followed by proton beam therapy concurrent with cisplatin in patients with T4b nasal and sinonasal malignancies. This modality was well tolerated and displays promising antitumor activity that warrants further investigation. 19 
CONCLUSION
From this literature review we observed that inverted papilloma management is a challenging subject which is related to its unique features. The new view of management is migrating away from the traditional open approach toward the endoscopic surgery to have less perioperative morbidity and good cure rates. Follow-up is an important issue to detect any recurrence or malignant changes as soon as possible. More studies should be conducted regarding the use of adjunct treatment to surgery for the primary disease, the recurrence and malignant changes as the reviewed articles showed responses and suggested for further investigation.
